We provide a short proof of a generalization of a recent result of Gica and Luca on the diophantine equation 2 x = y 2 + z 2 (x 2 − 2).
Introduction
In a recent paper, Gica and Luca [2] , in connection with a result of Lee [3] on the class number one problem for quadratic fields of the shape Q( √ n 2 ± 2), were led to consider the diophantine equation
where x, y and z are positive integers. This equation has many known solutions, including (x, y, z) = (3, 1, 1), (5, 3, 1), (7, 9, 1), and infinite families of solutions obtained by choosing, say,
Gica and Luca prove that there are only the three known solutions with z = 1. Their argument relies fundamentally upon lower bounds for linear forms in p-adic logarithms. Our goal in this short note is to give a quick proof of a stronger result, which immediately generalizes to partially resolve a conjecture of Gica and Luca on equation (1) . Apparently, this strengthening does not follow from the techniques of [2] . Suppose we have a solution to (1). Then, working 2-adically, we readily obtain that x is odd, say x = 2x 0 + 1. It follows that
On the other hand, from Corollary 1.6 of Bauer and Bennett [1] , either x 0 ∈ {3, 7, 8}, or
In the latter case, if z = 1, we thus have
and so, using calculus, x 0 ≤ 19. A quick check yields the main result of [2] . The same argument with a little more work, applying Corollary 1. (1) in positive integers x, y and z, we either have (x, y, z) ∈ {(3, 1, 1), (5, 3, 1), (7, 9, 1), (9, 14, 2), (13, 3, 7)} or may conclude that min{y, z} > 2 x/8 .
Gica and Luca conjecture that equation (1) has only the solutions (x, y, z) = (3, 1, 1), (5, 3, 1), (7, 9, 1) and (13, 3, 7) in odd integers x, y and z with x 2 − 2 prime.
The above result confirms this in case either y or z are "small". Indeed, an almost immediate consequence of this theorem (together with routine computation) is that (1) has only the following solutions with z < 10 8 :
(x, y, z) = (3, 1, 1), (5, 3, 1), (7, 9, 1), (9, 14, 2), (11, 12, 4), (13 
